Low quality of sleep leading to cognitive problems is among key a reasons that declines the athlete performance especially due to stressful athletic events. Thus, the aim of the study was to investigate the effect of aerobic Exercise on attention, and quality of sleep among professional volleyball players. 21 professional female volleyball players were selected through purposive sampling and divided randomly into two experimental (n=11; with mean age of 19.3 years old) and control group (n=10; with mean age of 19.6 years old). Subjects were measured for attention performance and quality of sleep using Vienna system test and Pittsburgh Sleep Quality Index (PSQI) respectively. The exercise protocol included an eight-week aerobic exercise, three times per week, and 60 minutes per session with 60%-70% of the maximum heart rate. The intensity of exercise protocol was monitored by Polar Electro. Dependent and Independent t-test were used to analyze the data. The results suggested that both attention tests (speed processing and selective attention) were improved significantly in posttest in experimental group compared to control group (p≤0.05). In addition, It was shown that, quality of sleep was significantly improved in experimental group (p=0.001; t=8.01). Although professional athletes often do athletic activities, the regular aerobic exercise would improve their psychomotor performance and quality of sleep. Hence, it can be considered as a noninvasive and effective strategy to counteract sleep loss consequences and attention deficits caused by stressful conditions in athletic events.
INTRODUCTION
High quality sleep is vital for optimum sporting performance of professional and elite athletes in that a great deal of physiological and psychological processes occur during sleep such as mental relaxation, clearance of brain metabolites and restoration of nervous, immune, skeletal, and muscular systems (Kline, 2014) . In this regard, One of major concerns of coaches for improving their athletes performance is how to recovery their physiological and mental status (Yousef Abadi, Mirzaei, Habibi, & Barbas, 2017) . Regarding the necessity of athletic preparation for events, having provided the relaxation conditions leading to an optimal sleep is another issue which must be taken into consideration. Hence, knowing about the important factors which positively affect athletic performances is a topic of great interest among researchers. There is a great deal of evidences showing that athletes suffer from sleep deprivation due to stressful conditions they have. This (Monleon, Hemmati Afif, Mahdavi, & Rezayi, 2018; Taheri & Arabameri, 2012) . On the other hand, The adverse effect of sleep deprivation on athletic performance especially those needed attention has been well documented (Fullagar et al., 2015; Thun, Bjorvatn, Flo, Harris, & Pallesen, 2015) .
ORIGINAL ARTICLE
There are several studies supporting the notion that any factor affecting sleep adversely influences attention, simple and choice reaction time significantly (Philip et al., 2003) . Indeed, the crucial decision regarding the effects of the exercise on both quality of sleep and psychomotor performance has not been reported. It must be noted that, the effect of sleep on athletic performance has been much studied compared to vice versa (Kline, 2014) . With respect to the effect of exercise on attention and sleep, different results can be found. In a study, it was shown that quality of sleep isn't affected by exercise (Wunsch, Kasten, & Fuchs, 2017) , while there are some research supporting the positive effects of exercise on quality of sport (K. Khadijeh Irandoust & Taheri, 2018) . Given the deleterious effects of stressful conditions on quality of sleep and attention capacity, it was aimed at identifying the effect of regular aerobic exercises on quality of sleep and attention performance in professional female volleyball players.
METHODS
The study was a semi experimental research with pretest and post-test design. 21 professional female volleyball players who were suffered from sleep loss [score≥5 Pittsburgh Sleep Quality Index (PSQI)] were selected voluntarily and divided randomly into two experimental (n=11; with mean age of 19.31years old) and control group (n=10; with mean age of 19.64 years old). Exclusion criteria included: lack of injury within the past 6 month; no history of attention deficit based on their self-reports. Attention performance and quality of sleep were measured by Vienna system test and PSQI respectively (Khadijeh Irandoust & Taheri, 2018) . There were two subtest for measuring attention in subjects including speed processing and selective attention. The research design is seen in The exercise protocol consisted of an eight-week aerobic exercise, three sessions a week (each session, 60 minutes). The intensity of exercise protocol was monitored by Polar Electro, Kempele, Finland (60-70% MaxHR). The exercise protocol included three major parts: 1-warm-up (10 minutes with 30-40% MaxHR); 2-main program (40 minutes of aerobic exercises with 30-40% MaxHR); 3-cool-down (10 minutes of light exercises with 10-20% MaxHR) ( Jafari, Pouryamehr, & Fathi, 2017) . Normality distribution of variables was tested using Kolmogorov Smirnov test. The data were analyzed by Dependent and independent t-tests using statistical package version 21 (SPSS Inc., Chicago, IL).
RESULTS
The results can be seen in table 2 and figure 1. Paired t-test results suggested that processing speed (number of correct rejection) (p=0.001) and selective attention (mean time for correct responses and rejections) as attention tests were improved significantly in posttest in experimental group compared to control group (p=0.001).
According to independent t-test results, no significant difference was found between the two groups in pretest (p≤0.05), while in post-test, experimental group had a significant improvement in both tests (p≥0.05). As shown in figure 1, aerobic exercise improved the quality of sleep in professional female athletes (p=0.001; t=8.01).
DISCUSSION
The research was designed in such a way that any difference in attention and sleep status of subjects could be attributed to the exercise protocol. Two key findings were found in the study. First, aerobic exercise has positive influences on concentration and speed processing factors as attention indices which play key roles in successful performance in decisive tasks such as volleyball. This results is consistent with Monleon, et al (2018) , who reported that aerobic exercise would improve the sleep cycles in athletes (Monleon et al., 2018) while others had different results (Lo, Ong, Leong, Gooley, & Chee, 2016) . One reason for getting conflicting findings may be the exercise intensity, volume and type and different assessments and age groups. Scientific evidences show that the prefrontal cortex is extremely affected by sleep loss. On the other hand, elite athletes are more vulnerable to sleep loss due to competitive stress and heavy exercises. Therefore, it seems logical that aerobic exercise alleviate fatigue status in athletes and provide them in relaxation condition and all these leading to a more optimal executive function such as better attention and sleep (Harrison, Horne, & Rothwell, 2000) . Additionally, our findings shed more light to the issue that volleyball players should involve more in aerobic activities compared to strength and plyometric exercises. Since, getting well mentally prepared and also having good attention and sleep cycle are of utmost importance for achieving optimal athletic performance. So, assessing and monitoring the physical, physiological and psychological characteristics must be performed periodically (Pavlovic et al., 2018; Reza Sharif & Sayyah, 2018; Sayyah, Rahimi, Bigdeli, & Rajabi, 2011) . Conclusively, our results demonstrate that aerobic exercises results in better attention and sleep, hence, it can be considered as a noninvasive and effective strategy to counteract cognitive impairment caused by stressful conditions in athletic events. These results along with some other research (K. raise the possibility that doing the aerobic exercise may be one component of increasing cognitive performance. It must be noted that larger sample size with longitudinal designs and recruiting more frequent subjective assessments as well as objective assessments are highly recommended in future studies. New techniques for monitoring sleep quality (e.g. Polysomnography) can be applied for a more exact conclusion.
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